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Abstract
The Radcliffe Science Library (RSL) is Oxford University’s principle science library and it
provides easy access to digital tools to enhance teaching, learning and research. Previous
projects have developed lending programmes for e-readers and iPads and introduced a popular
3D printing service. The library’s interest in adapting to disruptive technology and providing
innovative tools to support academic projects and exploration of new technologies led us in
2017 to initiate a Virtual Reality (VR) lending programme. University members can now borrow
VR Headsets, 360⁰ degree cameras and supplementary equipment free of charge from the
RSL.
In this paper we describe how the library VR programme has supplied opportunities to become
more directly involved with student and researcher projects. In particular we will discuss the
techniques used to promote experimentation with VR technology including touring the
equipment around academic departments, organising a VR competition and engaging with realworld scientific research. Additionally we demonstrate how new services can develop into
strategic collaborations which bring mutual benefits to the library and its partners. In particular,
the RSL helped establish the VR & AR Oxford Hub in collaboration with University researchers.
This has created a network of students, researchers and staff who are either working on or
simply interested in VR & AR Technologies. The hub facilitates the sharing of ideas, expertise
and equipment between members whilst also highlighting the library as a provider of innovative
services.
Our experience shows that far from being a ‘gimmick’, the VR lending service is part of
maintaining the library’s relevance to the academic community while also remaining committed
to the core library values of supporting research and disseminating information.
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Introduction
The Radcliffe Science Library is the University of Oxford’s main library for the sciences, holding
both research material and undergraduate reading list books. Over the last decade the library
has pioneered the introduction of new technology services. In 2009 early e-reader devices were
introduced for loan, this was followed in 2011 by iPad lending and the development of a popular
3D printing service in 2014 [Bridle & Schultz, 2015]. Each of these developments has aimed to
provide library users with early access to emerging and disruptive technologies. This has
allowed the exploration and application of these technologies in teaching, learning and
research. Other academic libraries have had similar motivations behind introducing their own
VR (Virtual Reality) services [Enis, 2018]. These technology services have also demonstrated
how the library can innovate beyond traditional book lending to offer increased value to users.
The library experience with 3D printing in particular has fostered some closer collaborations
between the library and researchers. These relationships have contributed to the organisations
ability to demonstrate relevance and value to academic departments and divisions. The advent
of consumer VR technology has opened another opportunity for the library to upgrade and
enhance its technology offering. This paper will show how the lessons learnt from 3D printing

have been developed to foster both internal and external collaborations and secure academic
buy-in to the VR project from the start.

VR Technology
Virtual reality technology allows users to experience an immersive, first person 360 degree view
of a computer generated world [Greene & Groenendyk, 2018]. The individual using VR can
move around and interact with the environment in various ways. Usually, a special headset is
worn which both projects images of the virtual world onto screens or lenses in front the user’s
eyes and tracks at least the head movements of the wearer. The immersive experience can be
enhanced with the use of surround sound technology delivered by stereo headphones and
specialised hand held controllers. These can be used to select and manipulate virtual objects.
There are a wide variety of different consumer headsets available on the market which can be
broadly divided into three categories [Greene & Groenendyk, 2018]
Entry Level VR headsets - Entry level VR headsets, such as Google Cardboard offer a basic VR
experience at low cost providing that a user has access to a smartphone. A simple headset
consisting of a pair of plastic lenses fitted into a cardboard or plastic housing is supplemented
with a smartphone which sits in front of the lenses with the screen facing towards the users
eyes. A VR viewing app is used to display two independent images on the phone’s screen, one
for each eye. The smartphone’s internal accelerometer is used to track the users head
movements and change the images on the screen accordingly. The quality of the experience is
largely determined by the screen quality and processing speed of the phone used. These
headsets offer only a basic VR experience and can suffer from poor image quality and latency.
Mid-Range VR headsets - These headsets usually also make use of a smartphone slotted into a
separate headset. However, the headsets are optimised for a specific brand of phone that has
sufficient processing power to provide a good quality VR experience. One example is the
Samsung Galaxy Gear headset. The headset uses high grade lenses and additional gyroscope
and accelerometer hardware built into the headset to improve the VR experience. Additional
hand controllers may also be used to allow more interaction with the VR environment. The
headset is only compatible with certain models of Samsung smartphone.
High-end VR headsets - This category includes devices such as the Oculus Rift and HTC Vive.
These headsets are powered by desktop PCs fitted with powerful video cards rather than
smartphones. The addition of external sensors also allows tracking of the user’s position in
space thereby allowing a greater degree of freedom to move around VR environments. These
VR headsets provide a smooth and high quality VR experience, they are also the most
expensive consumer devices to purchase and require connection to a sufficiently powerful PC in
order to run.
Example Applications of VR
Virtual reality has a wide range of applications in education and research. In an initial survey of
research involving VR at Oxford, a diverse selection of projects were identified. For instance,
psychologists based at Oxford have been experimenting with how Virtual Reality can assist in
the treatment of patients with delusional disorders and other mental health conditions such as
anxiety and phobias [D Freeman et al., 2017; Daniel Freeman et al., 2016; Mackenzie, 2017]. In
another example, researchers from the Institute of Archaeology at Oxford made 360°
photographs of cave sites in North Africa under archaeological investigation. When viewed on a
VR headset it is possible to ‘stand’ within a simulation of the sites and look around at the
environment as though one was present [Barton & Bouzougger, n.d.]. There is great potential
for using VR in this way to allow students to virtually visit sites that might normally be
inaccessible in person. In a similar vein, the Oxford Department of Atmospheric, Oceanic and
Planetary Physics developed a Virtual Reality documentary that allows viewers to visit the
Canada-France-Hawaii telescope and finally complete their journey on a computer simulation of
the surface of the planet Venus [University of Oxford Department of Physics, 2016]. From these
examples it was clear that there was considerable scope and interest for using VR at the
University and a project to provide free access to VR equipment was likely to be beneficial to
researchers and students.

The VR Lending service
We at the RSL endeavour to keep up to date with emerging technologies to ensure we are able
to make these as accessible as possible to students, researchers and staff who may not be able
to afford to use these technologies in their work otherwise.
In 2015 we started researching expanding our lending services to include Virtual Reality
equipment. We have found many other academic libraries, particularly in the United States,
either lending virtual reality equipment, demonstrating the technology or developing specialised
spaces in the library to experiment with VR [Ford, 2017; Iglesias, 2018; Massis, 2015; Oyelude,
2017].
The University of Adelaide VR project is an example of using VR within a library successfully
and their objectives were similar to ours [Weatherall, 2016]. For instance, their aims in regard to
VR included: “expose University Library staff to VR technology”, “demonstrate applications of
VR to staff and students”, “establish the University Library as an accessible point of reference
for VR” [University of Adelaide University Library, 2017]. These are all objectives we can apply
to our own lending service.
After witnessing the success of VR in other libraries, we explored the use of VR around Oxford
to ensure we weren’t duplicating existing services and that there was a demand for VR within
the University. We could not find any other departments around the University offering VR
equipment generally to their staff or students. Our research indicated that VR equipment was
only bought in for labs working with VR in their research and that there was a gap in provision of
VR equipment to University members that could be filled by a lending service operated from the
RSL
Equipment Available
The RSL offers a variety of equipment to be borrowed, this includes Samsung Gear VR
equipment that offers an easily portable VR experience ideal for showcasing VR while going to
meetings in other departments or universities. We have also recently acquired an HTC Vive
which, although much less portable, is more powerful as it requires a high end gaming
computer/laptop to run as well as tracking sensors and stands to mount these.
Samsung Equipment - We have two Samsung Gear VR Headsets, two Samsung Gear 360
cameras, two Samsung Galaxy S7 smart phones, two motion controllers to control the Gear VR
headsets, two Monopods for the Gear 360, four 64GB micro-SD Cards, and a rechargeable
powerbank for location shooting. For a working setup all that is required is a Samsung Gear VR
headset and Samsung Galaxy S7 phone that powers the Gear VR, making the system light and
portable (Figure 1).
The Samsung Gear VR only has 3DoF (Three Degrees of Freedom) which means it only tracks
head rotation, this is due to the lack of tracking sensors to find body position in space.
HTC Vive & Dell Equipment - We have two HTC Vives in the library, one is a permanent set up
that can be booked out to use by any members of the university and is powered by a Dell
desktop workstation. The second setup is for lending only to staff and researchers who are able
to lock away the equipment overnight in their own department (Figure 1).
The HTC Vive offers 6DoF (Six Degrees of Freedom) which means it can monitor user
movement around the tracking space. The recommended minimum floor space for utilising the
equipment is 2 metres by 1.5 metres.

Figure 1: (Top) The RSL Samsung VR equipment available for loan. (Bottom) The HTC Vive headset and
hand controllers

Hygiene
To keep the headsets clean and hygienic between users we have purchased a replaceable
leather cover for the Gear VR face pad, and antibacterial wipes to clean the headset.

How the service works
The VR equipment can be booked out for up to one week at a time. Readers can selectively
choose what equipment they would like to book out, for example only booking out the Gear VR
or 360˚ camera. The lending service is free of charge but the borrower is expected to accept full
financial liability for the VR equipment and its accessories, while in their possession. We also
levy a late return fee to make sure the equipment is brought back on time. Whenever equipment
is booked out, the borrower must sign a loan agreement which covers our VR lending policy
[Smith, 2018].

Promoting the service
Surrounded by Science Competition

To help promote our new VR lending service we ran a competition entitled ‘Surrounded by
Science’. The aim was to create an innovative, short 360° virtual reality video or interactive
virtual reality demonstration in one of the following categories –
1. Use VR to explain a key scientific idea, technique or principle which you have studied
2. Use VR to explain the results of your research or one of your experiments
3. Shows how VR could be used to teach a scientific concept to University students
The entrants borrowed a 360° camera and VR headset from the Radcliffe Science Library in
order to create their project. Each team were allowed to borrow the equipment for 1 week for
filming and testing to allow each team an equal time. Each group was given instructions on how
to use the camera and headsets by RSL staff. Teams were allowed to use any software for
editing 360° films.
Teams were encouraged to use the 360° camera to create the VR content as it’s the fastest and
easiest way to create content without any previous experience. Using software like Unity &
Unreal engine to create full 3D environments were also allowed but were not advised to anyone
with no prior experience as it is a complicated process that requires prior training. The library
does not offer to train or support use of this software, however there are online tutorials
available through the university subscription to Lynda.com.
Entrants’ videos Waves and Interference - Created by Ramy Aboushelbaya & Mahmoud Ghanem
https://www.youtube.com/watch?v=jzCXD8tqlpo
Retinopathy of Prematurity - Created by Jonathan Brett, Colm Andrews, CK Patel, Caroline
Justice - Eye Research Group Oxford
https://www.youtube.com/watch?v=iH6r44pugKA&t
VENu - The virtual environment for neutrinos - Created by Marco Del Tutto & Team
http://venu.physics.ox.ac.uk/
Live Demonstrations with the Gear VR
To promote the VR lending service we wanted to reach as many students, staff and researchers
as possible. We decided to tour around our equipment to different departments and libraries
around the University under the event name “Introduction to VR with the RSL”. We provided live
demonstrations to anyone passing by our stall, we used these demos to promote our
competition and explain how to borrow the VR equipment. We found through our 3D printing
service that word of mouth was how most users found out about our service after one of their
colleagues used our service or attended an event. Other libraries, such as the McGill library,
have also found demonstrations to be an excellent way of arousing interest in their VR offerings
[Greene & Groenendyk, 2018].
During our “Introduction to VR with the RSL” events we visited a range of different venues in
different subject areas from Engineering, Mathematics, Social Sciences, Computer Science and
two of the University hospitals. Alongside these events we also hosted twice termly
demonstrations in the RSL showing the VR equipment called “Introduction to VR at the RSL”.
Subsequently we have combined the 3D printing and VR events into one event called “New
Technologies with the RSL” which we also host twice a term at the RSL.
These events were promoted using our social media channels, printing leaflets and emailing the
relevant departments via Subject Librarians (Figure 2). We developed an online LibGuide
(https://libguides.bodleian.ox.ac.uk/vr) which provides information about the lending service,
examples of applications, guidance on using the hardware and contact details for staff.

Figure 2: An example of the leaflets used to promote our VR and 3D printing demonstrations at the
Radcliffe Science Library.

The RSL also started a collaboration with the VR and AR (Augmented Reality) Oxford Hub
(https://vraroxfordhub.co.uk), through this connection we have established ourselves as the first
point of contact for any VR equipment lending for the Hub. Through the Hub we have been able
to promote our lending service by setting up stalls at their events to reach a wider cohort of
Oxford University members (Figure 3).

Figure 3: VR demonstrations using RSL equipment at the 'Oxford Disruptive Tech Week' event at the Said
Business School. Image Credit: Said Business School, University of Oxford - Marguerite du Preez, Megan
Graieg, Marketing & Communications (https://www.sbs.ox.ac.uk)

Engaging with researchers
A strong motivation for the VR project was to promote new collaborations between the science
library and scientists. This was achieved by not only providing the VR equipment, but also giving
instruction and advice on using the equipment and encouraging researchers to make use of VR
through the ‘Surrounded by Science Competition’ and the VR/AR Oxford Hub. For example, the
competition ultimately produced three very different entries from groups in Physics, Medicine
and Computer Science. The winning entry, ‘Waves and Interference’, demonstrated how the
equipment provided by the RSL could be creatively employed to produce a video that exploited
the immersive quality of VR to explain an important concept in physics. The competition helped
to raise the profile of the VR lending scheme at the library, demonstrated that the equipment the
library offers is of sufficient technical quality to be used for serious scientific applications and
allowed the library to show how a new service could be innovatively used by researchers. All of
the completed entries can be viewed freely online - https://libguides.bodleian.ox.ac.uk/vr/comp
Interest in using the VR equipment has expanded and through the lending scheme the library
has supported several projects. For example, doctoral students in the Oxford Department of
Engineering have been using the RSL VR equipment to create a safer means of positioning
offshore wind turbines. The use of a 360˚ camera and VR headset can allow operators involved
in positioning such structures to virtually stand directly beneath the turbines during installation
while in reality being located a safe distance away wearing a headset. Full details of the project
and experimental footage taken using the library VR equipment can be viewed online https://libguides.bodleian.ox.ac.uk/vr/oxford360captures.
Engagement with the service can also be evaluated indirectly by examining how much the
library VR resources have been used. The Virtual Reality LibGuide has received a total of
10,623 visits since it was made live with 5,761 of these visits occurring since the full launch of
the lending service in September 2017. There have been a total of 31 borrowers of the library
VR equipment so far, reaching 120 days of lending. Our outreach and demonstration events
have enabled a large number of people to both experience VR and learn about the library
lending service. Around 200 people have attended these events held around the University and
82 individuals have tried VR at our technology demonstration events in the library. As part of an
undergraduate micro-internship programme at Oxford University, it has also been possible to
use the VR equipment to develop a video tour of the Radcliffe Science Library which allows
people to make a virtual visit to the building and learn about the spaces and services the library
offers (https://www.bodleian.ox.ac.uk/science/use/navigating). This has further allowed us to
showcase the possible applications of the technology while working directly with two
undergraduate students on the internship programme.

Fostering external and internal collaborations
The benefit of using new technologies to create collaborations with researchers, staff and
students has been clear since we started using the 3D printing service. VR has helped us build
upon these existing collaborations and foster new ones.
One of the first and most important collaborations has been with three researchers from the
Engineering Department who had the idea of creating a VR Lab open to all university members
to use. After the idea was initially submitted, we organised a meeting with the group to see how
we could support their project, with our Library Technical Support Officer Richard Smith shortly
afterwards joining their team. The team soon realised that creating connections between
researchers interested in VR applications was far more important than replicating services that
already exist at the RSL and through other more specialised labs in departments. The concept
therefore quickly transformed to creating a Virtual and Augmented Reality (VR & AR) network
within Oxford. The project was submitted for a competitive internal funding grant with the title
‘The VR & AR Oxford Hub’ with the ambition of creating a network of members currently
working in VR & AR or with just an interest in finding out more about the technology. The project
was successfully granted funding for 12 months. The RSL supported this project by providing
equipment, bookable space within the library for meetings and events, expertise within the VR

space and referring our readers who are interested in VR & AR to join the Hub. Since its
inception, the Hub has hosted 15 talks and run events that have attracted 150 people from
across the University and industry. A Virtual Reality summer school for postgraduate students is
scheduled to take place in 2018. The library has been directly involved in all of these events.
There have also been 500 unique visits to the projects webpages, again demonstrating the
interest in VR and AR technology at the University (https://vraroxfordhub.co.uk/).
Through the VR & AR Oxford Hub we were introduced to the team at the technology company
HTC who were interested in getting their Vive VR equipment into higher education and
proposed lending us two Vives to test over a 6 month period. This project is currently being
setup, the intention is to lend out one of the Vives to postgraduate students and staff to borrow
for up to 1 week at a time. The other headset will remain in the RSL for live demonstrations and
for anyone within the university to book out and try.
To support the Vive project with HTC, we also needed high-end computers to run the Vive. Dell,
who already supply the university with its computers, offered to lend the computer hardware to
be used for the Vives. We are acquiring a desktop computer to be located in the RSL and a
laptop machine to be lend out with a Vive.
Creating these partnerships at a decentralised institution such as Oxford is critical for all
university members interested in this area as it can often be challenging to find others working
in these areas or with similar interests in VR technology. Gaining access to VR equipment to
borrow for experimentation is also difficult. Together the VR & AR Oxford Hub and library have
been helping to facilitate partnerships, equipment and ensure that researchers can connect and
cooperate.
Each of these partnerships and collaborations are important to the library’s future, as they can
lead to increased use of our services and new resources. They improve our relevance to
researchers when they know the library is able to support them in many aspects of their work
and personal development. The equipment we are able to offer like the Gear VR and HTC Vive
puts equipment in the hands of the people who need it, who might not otherwise have been able
to afford it to support projects and proposals. All of these new technology services combined
demonstrate the value of the library in a digital landscape, showing we are able to adapt to the
ever developing world of technology and help guide our users to new and exciting possibilities.

Conclusions
Academic science libraries such as the RSL must increasingly demonstrate their relevance to
students and researchers in an age when much scientific literature is easily accessible through
a computer in lab, office or home. The role of the academic science library is evolving,
becoming not just a collection of books but a provider of electronic resources of all kinds offering
an accessible area within the University for members to study and work together. Provision of
new technology is part of this evolution at the RSL. Far from being a gimmick, our experience
with promoting and lending Virtual Reality Equipment has shown how a new library service can
fill a gap in technology provision at the institution and promote internal and external
collaborations. Internal collaborations with groups such as the VR/AR Oxford Hub and working
more closely with researchers borrowing the equipment has allowed us to more effectively
promote the service and engage with real science. External collaborations with companies such
as HTC and Dell have allowed the extension of our lending programme with a greater variety of
equipment being offered at minimal cost and risk to the library. The University is currently
exploring a substantial programme of redevelopment and refurbishment of the Radcliffe Science
Library, part of the remit of this project is to find ways to create more opportunity for
engagement with the public and researchers. We are using the experience gained from the VR
lending service and our other technology projects to feed into the redevelopment process to
ensure that provision is made for the future development and expansion of technology services
within the library.
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